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(54) LIGHT-EMITTING DIODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting diode for improving the 
formation accuracy of an optical surface, such as a reflection surface and a radiation 
surface. 

SOLUTION: A recessed-surface-shaped reflection surface 22 is provided at the light- 
emitting surface side of a light-emitting device 1 2 and is nearly rotary parabolic surface 
in shape. The center of the light-emitting surface of the light-emitting device 12 is ^ 
arranged at its focal point. A radiation surface 24 is provided at the rear surface side of 
the light-emitting device 12. A protruding part 26 that protrudes from the parabolic 
surface 24 is provided at the periphery of the radiation surface 24. A light-emitting diode 
is manufactured by the transfer mold method, with which a recessed-surface shaped 
reflection surface 22 is formed by a lower mold, and the radiation surface 24 is formed 
by an upper mold. At this time, the remaining air on the upper surface of the upper mold 
stays at the part of the upper mold, corresponding to the protruding part 26, so that no 
air layer remains at the part of the upper mold corresponding to the radiation surface 
24. 
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JPO and INPIT are not responsible for any 
damages causfid by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light transmission nature ingredient which closes a light emitting device, the lead section which supplies power to said light 
emitting device, and said light emitting device and said lead section, It has the concave surface-like reflector countered and established 
in the luminescence side of said light emitting device, and the radial plane which emits outside the light reflected in said concave 
surface-like reflector. Light emitting diode characterized by being produced by the mold method which forms in the perimeter section of 
said radial plane the lobe projected rather than said radial plane, and forms said concave surface-like reflector with the Shimokane mold, 
and forms said radial plane with upper metal mold. 

[Claim 2] It is the light emitting diode according to claim 1 which said radial plane is a flat-surface configuration, and is characterized by 
said concave surface-like reflector being an abbreviation rotating paraboloidal shape which uses the center position of the luminescence 
side of said light emitting device as a focus. 

[Claim 3] It is the light emitting diode according to claim 1 characterized by being the configuration which condenses to one point after 
said radial plane is a flat-surface configuration and the light which said concave surface-like reflector was emitted from said light 
emitting device, and was reflected in said concave surface-like reflector is refracted by said radial plane. 

[Claim 4] The lead section which supplies power to two or more light emitting devices arranged in the shape of a straight line, and said 
two or more light emitting devices, The light transmission nature ingredient which closes two or more of said light emitting devices and 
said lead sections, and the concave cylindrical-surface-like reflector countered and established in the luminescence side of two or more 
of said light emitting devices, It has the radial plane which emits outside the light reflected in said concave cylindrical-surface-like 
reflector, and the lobe projected rather than said radial plane in the perimeter section of said radial plane is formed. Said concave 
cylindrical-surface-like reflector with the Shimokane mold Light emitting diode characterized by being produced by the mold method 
which forms said radial plane with upper metal mold. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light emitting diode emitted outside, after 
reflecting the light which a light emitting device emits in a concave surface-like reflector. 
[0002] 

[Description of the Prior Art] Although the thing of various structures is thought out by light 
emitting diode, reflective mold light emitting diode has also in it the descriptions, like that the 
external radiation of the light which a light emitting device emits can be carried out effectively, 
and it can do with a thin shape. Drawin g 4 (a) is the outline front view of this conventional 
reflective mold light emitting diode, and drawing 4 (b) is the E-E arrowed direction outline 
sectional view of the reflective mold light emitting diode. 

[0003] The light emitting diode shown in drawing 4 has a light emitting device 52, Leads 54a and 
54b, a bonding wire 56, the light transmission nature ingredient 58, the concave surface-like 
reflector 62, a radial plane 64, and the lead drawer section 68. A light emitting device 52 is 
mounted on lead 54a, and is electrically connected with lead 54b by the bonding wire 56. The 
closure of the point and bonding wire 56 of a light emitting device 52 and Leads 54a and 54b is 
carried out in one with the light transmission nature ingredient 58. The concave surface-like 
reflector 62 carries out mirror plane processing of one field of the light transmission nature 
ingredient 58 by plating metallurgy group vacuum evaporationo etc., and is formed in the side 
which counters the luminescence side of a light emitting device 52. On the other hand, the plane 
radial plane 64 is formed in the concave surface-like reflector 62 and the field of the light 
transmission nature ingredient 58 of the opposite side. The lead drawer section 68 is for being 
prepared on the outskirts of an outside of the concave surface-like reflector 62, and pulling out 
Leads 54a and 54b outside. 

[0004] Here, the light transmission nature ingredient 58 makes thickness by the side of the radial 
plane 64 to Leads 54a and 54b the thickness of extent around which the light transmission 
nature ingredient 58 turns to Leada [ 54 ] and 54b bottom completely as well as the thickness by 
the side of the concave surface-like reflector 62 over Leads 54a and 54b. If the thickness 
between Leads 54a and 54b and a radial plane 64 is thin, what has an inadequate surroundings 
lump of the light transmission nature ingredient 58 to lead 54a and 54b top will arise by property 
dispersion of the manufacture lot of the light transmission nature ingredient 58. And if Leads 54a 
and 54b are exposed, it will become easy to produce a crack between Leads 54a and 54b and 
the light transmission nature ingredient 58. It is because the ejection effectiveness of light falls 
and it becomes impossible to maintain the dampproofing over a light emitting device 52, when 
this crack results in a light emitting device 52. Moreover, it is because the semantics which 
closes a light emitting device 52 with the light transmission nature ingredient 58 is lost. 
[0005] Moreover, the radial plane 64 is projected and formed rather than the lead drawer section 
68. Thereby, light emitting diode can be easily attached in a fixture etc., and sufficient mounting 
precision of light emitting diode can be taken out. By the way, generally two technique of the 
potting mold method and the transfer mold method is used for mold shaping of a light emitting 
diode. Neither by the potting mold method nor the transfer mold method, since unlike the 
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injection molding method used for thermoplastic resin the injection molding method is not made 
into high pressure and viscous low resin is used from the point of the wire open-circuit 
prevention at the time of resin impregnation, it can consider as a complicated mold. 
[0006] The transfer mold method which pours in thermosetting resin to the place which inserted 
the leadframe with upper metal mold and the Shimokane mold, and is hardened to it as a process 
of the above-mentioned reflective mold light emitting diode is used. This not only forms a lens in 
one side like lens mold light emitting diode in reflective mold light emitting diode, but is because 
it is necessary to form a reflector and a radial plane in the both sides of a leadframe. Since the 
transfer mold method holds a lead with metal mold and forms optical surfaces, such as a 
reflector and a radial plane, it has the description that the location precision of a light emitting 
device and an optical surface is good. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in case light emitting diode is produced, the 
residual air on the top face of upper metal mold makes a layer, and there is a problem that the 
configuration of upper, metal mold is unreproducible. That is, in forming a concave surface-like 
reflector with the Shimokane mold and forming a radial plane with upper metal mold, a depression 
which the surface sink at the time of resin hardening produced in most most [ parts or ] by the 
residual air space is generated also with the mold of a specification with which upper metal mold 
forms a flat surface. This also affects the radiation property of light emitting diode in relation to 
light being refracted not only in the problem on the fine sight of a product but in a radial plane. 
Moreover, conversely, in forming a radial plane with the Shimokane mold and forming a concave 
surface-like reflector with upper metal mold, a depression which the surface sink at the time of 
resin hardening produced in most concave surface-like most [ parts or ] by the residual air 
space is generated. A concave surface-like reflector will not be able to control light from a light 
emitting device by this correctly, but the radiation property of light emitting diode will fall by it. In 
addition, as for especially this problem, it is remarkable to perform beam-of-light control, i.e., 
optical control of the beam of light emitted in each direction, in a high precision for the 
application demanded. For example, they are the case where luminous radiation is carried out to 
a distant place as an parallel light, the case where light is condensed to one point in order to 
obtain an optical high exposure consistency, etc. 

[0008] This invention is made based on the above-mentioned situation, and it aims at offering 
the light emitting diode which can aim at improvement in the shaping precision of optical 
surfaces, such as a reflector and a radial plane. 
[0009] 

[Means for Solving the Problem] The light emitting diode concerning this invention for attaining 
the above-mentioned purpose The light transmission nature ingredient which closes a light 
emitting device, the lead section which supplies power to said light emitting device, and said light 
emitting device and said lead section, It has the concave surface-like reflector countered and 
established in the luminescence side of said light emitting device, and the radial plane which 
emits outside the light reflected in said concave surface-like reflector. It is characterized by 
being produced by the mold method which forms in the perimeter section of said radial plane the 
lobe projected rather than said radial plane, and is the Shimokane mold about said concave 
surface-like reflector, and forms said radial plane with upper metal mold. 
[0010] Moreover, the light emitting diode concerning this invention for attaining the above- 
mentioned purpose The lead section which supplies power to two or more light emitting devices 
arranged in the shape of a straight line, and said two or more light emitting devices, The light 
transmission nature ingredient which closes two or more of said light emitting devices and said 
lead sections, and the concave cylindrical-surface-like reflector countered and established in 
the luminescence side of two or more of said light emitting devices, It has the radial plane which 
emits outside the light reflected in said concave cylindrical-surface-like reflector, and the lobe 
projected rather than said radial plane in the perimeter section of said radial plane is formed. 
Said concave cylindrical-surface-like reflector with the Shimokane mold It is characterized by 
being produced by the mold method which forms said radial plane with upper metal mold. 
[001 1] The lobe projected and formed in the perimeter section of a radial plane rather than the 
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radial plane in this invention is prepared. A concave surface-like reflector or a concave 
cylindrical-surface-like reflector with the Shimokane mold In case it produces by this mold 
method by having produced by the mold method which forms a radial plane with upper metal 
mold, since the residual air on the top face of upper metal mold collects on the part of the upper 
metal mold corresponding to a lobe, an air space does not remain into the part of the upper 
metal mold corresponding to a radial plane. For this reason, the configuration of upper metal 
mold can be reproduced correctly and improvement in the shaping precision of a radial plane can 
be aimed at. In addition, about a concave surface-like reflector or a concave cylindrical-surface- 
like reflector, it is not generated but the problem of a residual air space can reproduce the 
configuration of the Shimokane mold correctly. 

[0012] Moreover, although creation of metal mold is easy for the optical surface of a flat-surface 
configuration, the problem of a residual air space is remarkable when upper metal mold is what 
forms a flat surface. For this reason, it is effective if this invention is applied to the light emitting 
diode which makes a radial plane a flat-surface configuration. In the conventional light emitting 
diode, if the distance of the front face by the side of the radial plane of the lead section and a 
radial plane is set to about 1.0mm or more, the surface sink at the time of resin hardening will 
become large, and not only the problem of beam-ofHight control but the problem on a fine sight 
will become remarkable. Therefore, it is effective to apply this invention in such a case. 
Moreover, although the effect of the shaping precision on a radial plane decreases even if an air 
space remains in the part of the upper metal mold corresponding to a radial plane since there 
are so few amounts of the air which remains in an upper metal mold top face that this distance 
is small, as for the distance of the front face by the side of the radial plane of the lead section, 
and a radial plane, it is desirable to be referred to as 0.3mm or more on account of mass 
production. 
[0013] 

[Embodiment of the Invention] The first operation gestalt of this invention is explained with 
reference to a drawing below. The outline front view of the light emitting diode whose drawing 1 
(a) is the first operation gestalt of this invention, and drawing 1 (b) are the A-A arrowed 
direction outline sectional views of the light emitting diode. The light emitting diode shown in 
drawing 1 is the thing of a reflective mold, and is equipped with a light emitting device 12, Leads 
14a and 14b, a bonding wire 16, the light transmission nature ingredient 18, the concave surface- 
like reflector 22, a radial plane 24, a lobe 26, and the lead drawer section 28. In addition, in 
drawin g 1 , the z-axis is a rectangular coordinates shaft in the flat surface at which the direction 
of a medial axis, the x axis, and the y-axis of the concave surface-like reflector 22 include the 
luminescence side of light emitting diode. 

[0014] Leads 14a and 14b are for supplying power to a light emitting device 12. A light emitting 
device 12 is mounted on lead 14a, and a light emitting device 12 and lead 14b are electrically 
connected by the bonding wire 16. Moreover, the closure of the point and bonding wire 16 of a 
light emitting device 12 and Leads 14a and 14b is carried out in one with the light transmission 
nature ingredient 18 for example, using the transfer mold method. Here, as a light transmission 
nature ingredient 18, thermosetting resin, for example, the transparence epoxy resin of a 
refractive index 1 .5, is used. In addition, in order to aim at improvement in dampproofing and 
weatherability, it is necessary to cover Leada [ 14 ] and 14b bottom with the light transmission 
nature ingredient 1 8 completely, and to set spacing of the front face by the side of the radial 
plane 24 of Leads 14a and 14b, and a radial plane 24 to at least 0.3mm. 
[0015] The concave surface-like reflector 22 carries out mirror plane processing by plating 
metallurgy group vacuum evaporation© etc. on one field of the light transmission nature 
ingredient 18, and is formed in the side which counters the luminescence side of a light emitting 
device 12. Here, the concave surface-like reflector 22 is formed in an abbreviation rotating 
paraboloidal shape, and the core of the luminescence side of a light emitting device 12 is 
arranged to the focus. In addition, what is necessary is just to let the concave surface-like 
reflector 22 be a rotating paraboloidal shape correctly, in using that to which one point of the 
luminescence side of a light emitting device emits light like a current constriction mold as a light 
emitting device. However, an electrode is formed in the center section of the luminescence side 
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of a light emitting device, and by the general light emitting device which emits light from other 
than the center section of the luminescence side, by having made the concave surface-like 
reflector 22 into the rotating paraboloidal shape correctly, light cannot be strictly made into 
parallel light, but it becomes a problem. For this reason, it is effective in the-solution in question 
to consider as the configuration which gave to the exact rotating paraboloidal shape of the 
above [ the minute deformation according to the luminescence pattern of a light emitting 
device ] in the general light emitting device which emits light from other than the center section 
of the luminescence side, and was approximated to the rotating paraboloidal shape. For this 
reason, description of the configuration of the above-mentioned concave surface-like reflector 
22 is indicated to be "abbreviation" paraboloid of revolution. 

[0016] Moreover, when the general light emitting device 12 which emits light from other than the 
center section of the luminescence side is used, specifically, the configuration of this 
abbreviation paraboloid of revolution is determined as follows. That is, first, as shown in drawing 
7 , the point which exists in addition to the part in which it is a point on the luminescence side of 
a light emitting device 12, and the electrode is formed is set to f. And the parabola P which uses 
Point f as a focus is considered, moreover, the point f — a passage — straight line L1 parallel to 
the z-axis the point near the intersection with Parabola P — k1 ** — carrying out — Point f — 
a passage — straight line L2 perpendicular to the z-axis the point near the near intersection 
that Point f is located to the z-axis among two intersections with Parabola P — k2 ** — it 
carries out. At this time, it is a point k1 among Parabolas P. Point k2 The curved surface 
acquired by rotating the part of a between around the z-axis serves as a configuration of the 
abbreviation paraboloid of revolution for which it asks. 

[0017] A radial plane 24 forms the field of another side of the light transmission nature ingredient 
18 in a flat-surface configuration, and is formed in the tooth-back side of a light emitting device 
12. If it says to accuracy more, the interface of the light transmission nature ingredient 18 by the 
side of the tooth back of a light emitting device 12 equivalent to the diameter of an optical path 
of the light reflected in the concave surface-like reflector 22 will turn into a radial plane 24. The 
diameter of a radial plane 24 is about 5mm. This radial plane 24 and the luminescence side of a 
light emitting device 12 are considered as abbreviation parallel. 

[0018] A lobe 26 is formed so that it may project rather than a radial plane 24 in the perimeter 
section of a radial plane 24. Here, the lobe 26 is annularly formed over the whole perimeter of a 
radial plane 24. Moreover, distance d1 of the front face by the side of the radial plane 24 of 
Leads 14a and 14b, and a radial plane 24 Distance d2 at the front face by the side of 1mm and 
the radial plane 24 of Leads 14a and 14b, and the tip of a lobe 26 It is 1.2mm. 
[0019] The lead drawer section 28 is for being prepared on the outskirts of an outside of the 
concave surface-like reflector 22 and a radial plane 24, and pulling out Leads 14a and 14b. Let 
the light transmission nature ingredient 18 of the vertical both sides of Leads 14a and 14b be 
suitable thickness in consideration of the reinforcement at the time of bending or cutting Leads 
14a and 14b as this lead drawer section 28. For example, thickness of the upper and lower sides 
of the lead drawer section 28 to Leads 14a and 14b is set to about 0.4mm and about 0.5mm, 
respectively. 

[0020] In addition, the radial plane 24 and the lobe 26 are projected and formed rather than the 
lead drawer section 28. In case this attaches light emitting diode in fixtures, such as a front 
plate, it is because light emitting diode can be arranged easily for a position, and correctly by 
establishing a hole in the location which arranges the light emitting diode of a front plate 
beforehand, and inserting in the radial plane 24 and lobe 26 which were formed in the hole by 
projecting. 

[0021] In order to produce this light emitting diode, the transfer mold method is used. Let the 
side which thinks a configuration as important be the Shimokane mold especially in the metal 
mold using the transfer mold method. This is because the problem of a residual air space does 
not arise but the configuration of the Shimokane mold can be correctly reproduced in the 
Shimokane mold. In the light emitting diode of a reflective mold, in order that the concave 
surface-like reflector 22 may control the light from a light emitting device 1 2, the concave 
surface-like reflector 22 side is used as the Shimokane mold, and a radial plane 24 side is used 
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as'upper metal mold. These top metal mold and the Shimokane mold are produced based on the 
configuration designed about the above-mentioned light emitting diode. Moreover, two or more 
light emitting diodes can be obtained using the transfer mold mold of a lot. 

[0022] First what mounted the light emitting device 12 on the leadframe is put with upper metal 
mold and the Shimokane mold. Here, in order to use the mating face of upper metal mold and the 
Shimokane mold as the top face of a leadframe, the crevice for inserting a leadframe in the 
Shimokane mold is carved, for example. Next, a transparence epoxy resin is poured into the 
space surrounded with upper metal mold and the Shimokane mold. At this time, for example, the 
injection speed of resin, it is made early, and before resin hardens, a process condition is set up 
so that upper metal mold and the Shimokane mold may be filled up. Moreover, with the first 
operation gestalt, since the annular lobe 26 is formed in the perimeter section of a radial plane 
24, the residual air on the top face of upper metal mold escapes up, and collects on the part of 
the upper metal mold corresponding to the annular lobe 26. Next, after stiffening the resin 
poured into the space surrounded with upper metal mold and the Shimokane, mold, mold goods 
are picked out from upper metal mold and the Shimokane mold. Then, light emitting diode is 
obtained by cutting a leadframe and bending Leads 14a and 14b to the concave surface-like 
reflector 22 side. 

[0023] If this transfer mold method is used, since it not only can fabricate the concave surface- 
like reflector 22 and a radial plane 24 with a sufficient precision, but it will hold Leads 14a and 
14b with metal mold and the concave surface-like reflector 22 and the optical surface as a radial 
plane 24 will be formed, it can do with what aiso has a high location precision of a light emitting 
device 12 and an optical surface. In the light emitting diode of the above-mentioned 
configuration, if power is supplied to a light emitting device 12, a light emitting device 12 emits 
light, it will be reflected by the concave surface-like reflector 22 and the light which a light 
emitting device 12 emits will be emitted outside from a radial plane 24. Since the concave 
surface-like reflector 22 was formed in the abbreviation rotating paraboloidal shape and arranges 
the core of the luminescence side of a light emitting device 12 to the focus especially, external 
radiation of the light which passed the radial plane 24 is carried out as an parallel light to the z- 
axis. Thus, once reflecting the light which a light emitting device 12 emits in the concave 
surface-like reflector 22, the light which a light emitting device 12 emits can be effectively 
emitted ahead by emanating outside. 

[0024] The annular lobe projected and formed in the perimeter section of a radial plane rather 
than the radial plane in the light emitting diode of the first operation gestalt is prepared. A 
concave surface-like reflector with the Shimokane mold In case it produces by this transfer 
mold method by having produced by the transfer mold method which forms a radial plane with 
upper metal mold, the residual air on the top face of upper metal mold Since it collects on the 
part of the upper metal mold corresponding to an annular lobe, an air space does not remain into 
the part of the upper metal mold corresponding to a radial plane. For this reason, since the 
configuration of upper metal mold can be reproduced correctly and improvement in the shaping 
precision of a radial plane can be aimed at, there is not only no fine sight top problem, but it can 
make the radiation property in a radial plane into the thing as a design. 

[0025] In addition, although the residual air on the top face of upper metal mold remains in a lobe 
and affects a lobe configuration, since it generally considers as a translucence side except an 
optical surface, the problem on a fine sight like [ when a depression is made in a flat side ] is not 
produced. Moreover, since a lobe does not affect a radiation property, it is satisfactory in any 
way. By the way, in the parallel photoconductive appearance type light emitting diode of the first 
operation gestalt, as shown in drawing 5 , it can consider as the light emitting diode of a 
condensing type by using together the condensing lens 31 whose one side is a flat side. In the 
parallel photoconductive appearance type light emitting diode of the first operation gestalt, the 
light which a light emitting device 1 2 emits can be used effectively as mentioned above, and the 
location precision of a light emitting device 12 and optical system is good, since the profile 
irregularity of an optical surface can be raised further, there can be much quantity of light and an 
accurate parallel light can be emitted. For this reason, by condensing the light which a this 
parallel photoconductive appearance type light emitting diode emits with a condensing lens 31, a 
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cohdensing precision is high and can consider as what has a high exposure consistency. And 
since a lobe 26 can be made into the fitting section with a condensing lens 31, in case parallel 
photoconductive appearance type a light emitting diode and a condensing lens 31 are joined, 
there is also an advantage of the ability for it to be easily highly precise and make in agreement 
the medial axis of an parallel photoconductive appearance type light emitting diode and the 
medial axis of a condensing lens 31. 

[0026] Moreover, although the above-mentioned first operation gestalt explained the case where 
a concave surface-like reflector was formed in an abbreviation rotating paraboloidal shape For 
example, as shown in draw in g 6 , a radial plane 24 is formed in a flat-surface configuration like 
the first operation gestalt, and concave surface-like reflector 22a may be formed in the 
configuration which condenses to one point after the light which was emitted from the light 
emitting device 12 and reflected by concave surface-like reflector 22a is refracted by the radial 
plane 24. Thereby, it can consider as the light emitting diode of a condensing type, without using 
a lens together. In addition, in order to determine the configuration of concave surface-like 
reflector 22a in this case, specifically, simulation is performed using a computer. That is, for 
example, eight points are searched for so that the light which was emitted from the light emitting 
device 12 and reflected by concave surface-like reflector 22a may be refracted by the radial 
plane 24 and may condense to one point first in the flat surface (for example, z-x flat surface) 
containing the medial axis (z-axis) of concave surface-like reflector 22a. [ on concave surface- 
like reflector 22a ] And 7th equation z=a0+a1 x+a2 x2+ which passes along the eight point 

searched for ... +a7 x7 A multiplier (aO, a1 a7) is defined. In this way, the curved surface 

acquired by rotating the defined equation around the z-axis serves as a configuration of concave 
surface-like reflector 22a. 

[0027] Here, the light emitting diode of the condensing type shown in the light emitting diode and 
drawin g 6 of the condensing type shown in drawing 5 is compared. Generally, the light emitting 
device image of a scale factor according to a focal distance is projected on a condensing point, 
and the scale factor of a light emitting device image will become small, so that the irradiation 
range of light is short, however, with the resin lens generally use, if whenever [ incident angle / 
of the light which carry out incidence to the lens curved surface ( it be a radial plane 24 with the 
light emitting diode of the condensing type show in the top front face S and drawin g 6 of a 
condensing lens 31 with the light emitting diode of the condensing type show in drawing 5 ) used 
as an external radial plane ] become about 30 degrees or more, interface reflection will become 
large, an invalid light which be condense by the condense point will increase, and exposure 
effectiveness will fall. For this reason, in the light emitting diode of the condensing type shown in 
drawin g 5 which combined the parallel photoconductive appearance type light emitting diode and 
the condensing lens, the shortest focal distance f 1 (it shall measure on the basis of a radial 
plane 24) that can be irradiated efficiently is abbreviation diameter extent of the concave 
surface-like reflector 22. On the other hand, the shortest focal distance f2 (it shall measure on 
the basis of a radial plane 24) that made concave surface-like reflector 22a the configuration 
which condenses to one point after the light which was emitted from the light emitting device 12 
and reflected by concave surface-like reflector 22a is refracted by the radial plane 24 and that 
can be efficiently irradiated in the light emitting diode which shows drawing 6 serves as 
abbreviation radius extent of concave surface-like reflector 22a. That is, since the light emitting 
diode of the condensing type shown in drawing 6 can make the shortest focal distance which can 
be irradiated efficiently abbreviation 1/2 compared with the light emitting diode of the 
condensing type shown in drawing 5 , it can do the scale factor of a light emitting device image 
with abbreviation 1/2. 

[0028] Next, the second operation gestalt of this invention is explained with reference to a 
drawing. The outline front view of the light emitting diode whose drawin g 2 (a) is the second 
operation gestalt of this invention, and drawing 2 (b) are the B-B arrowed direction outline 
sectional views of the light emitting diode. In addition, in the second operation gestalt, the 
detailed explanation is omitted by giving the same sign to what has the same function as the 
thing of the first operation gestalt. 

[0029] The light emitting diode shown in drawin g 2 is equipped with a light emitting device 12, 
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Leads 14a and 14b, a bonding wire 16, the light transmission nature ingredient 18, the concave 
surface-like reflector 22, radial plane 24a of a flat-surface configuration, and lead drawer section 
28a. The point that the light emitting diode of the second operation gestalt differs from the thing 
of the first operation gestalt is a point which dents and forms radial plane 24a rather than lead 
drawer section 28a by making thin thickness of the lead top of the part of radial plane 24a to the 
thickness of the lead top of lead drawer section 28a. That is, lead drawer section 28a is made to 
project rather than radial plane 24a, it forms, and this lead drawer section 28a plays the role of 
the lobe 26 of the first operation gestalt. In addition, this light emitting diode is used when it is 
not necessary to attach in fixtures, such as a front plate. 

[0030] Like the thing of the first operation gestalt, this light emitting diode is the Shimokane 
mold about the concave surface-like reflector 22, and is produced by the transfer mold method 
which forms radial plane 24a with upper metal mold. The lead drawer section (lobe) projected and 
formed in the perimeter section of a radial plane rather than the radial plane also with the light 
emitting diode of the second operation gestalt is prepared. A concave surface-like reflector with 
the Shimokane mold Since the configuration of upper metal mold can be reproduced correctly 
and improvement in the shaping precision of a radial plane can be aimed at like the thing of the 
above-mentioned first operation gestalt by having produced by the transfer mold method which 
forms a radial plane with upper metal mold There is not only no fine sight top problem, but it can 
make the radiation property in a radial plane into the thing as a design. Especially, with the 
second operation gestalt, since distance of a radial plane and the top face of a lead can be 
shortened by denting and forming a radial plane rather than the lead drawer section compared 
with the thing of the first operation gestalt, the volume of the mold space made with upper metal 
mold can be made small. For this reason, the amount of the residual air with which upper metal 
mold is covered becomes less, and the problem of a residual air space itself is mitigated. 
[0031] Moreover, by there being reinforcement at the time of bending a lead or cutting the 
thickness of the lead drawer section, and making thin thickness of the lead top of the part of a 
radial plane to the thickness of the lead top of the lead drawer section, it is practical and the 
precision of an optical surface configuration can consider as the reflective mold light emitting 
diode of the maximum ** as a high thing. Furthermore, with the second operation gestalt, since 
distance with a radial plane, the luminescence side of a light emitting device, and the top face of 
a lead can be made shorter than the thing of the first operation gestalt by denting and forming a 
radial plane rather than the lead drawer section, there is an advantage that improvement in heat 
dissipation nature can be aimed at. That is, it not only radiates heat outside, but it can radiate 
[ heat / which is emitted from a light emitting device / ingredient / light transmission nature ] 
heat outside in many heat from a propagation radial plane through a lead. Therefore, the light 
emitting diode of the second operation gestalt is suitable when two or more light emitting diodes 
are densely mounted in a substrate for the application as which high power is demanded when 
using the light emitting device which is easy to receive a thermal damage when power 
consumption is large, and it needs the heat dissipation path from this equipment to the exterior. 
[0032] In addition, also in the light emitting diode of the second operation gestalt, a radial plane 
is formed in a flat-surface configuration, and a concave surface-like reflector may be formed in 
the configuration which condenses to one point, after the light which was emitted from the light 
emitting device and reflected in the concave surface-like reflector is refracted by the radial 
plane. Thereby, it can consider as the light emitting diode of a condensing type. The scale factor 
of a light emitting device image is the optical path hi from a light emitting device to a concave 
surface-like reflector. It is determined by the optical path h2 (h2 / hi) from the receiving 
concave surface-like reflector to a condensing point. In the light emitting diode of the second 
operation gestalt, distance of the luminescence side of a light emitting device and a radial plane 
can be shortened, and thickness of a light transmission nature ingredient with a large refractive 
index can be made thin only at this rate. For this reason, compared with that to which what 
considered light emitting diode of the second operation gestalt as the condensing type 
considered light emitting diode of the first operation gestalt explained in drawing 6 as the 
condensing type, the optical path from a concave surface-like reflector to a condensing point 
becomes short. Therefore, the light emitting diode of the condensing type of the second 
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operation gestalt is that which can make smaller the scale factor of a light emitting device image, 
and is effective in the ability to raise an optical exposure consistency compared with the light 
emitting diode (thing of drawing 6 ) of the condensing type of the first operation gestalt. 
[0033] In addition, it is [ in / the above-mentioned second operation gestalt ] good also 
considering the thickness between 0.4mm, Leads 14a and 14b, and radial plane 24a as 0.3mm in 
the thickness between Leads 14a and 14b and lead drawer section 28a. Moreover, it is good also 
considering the thickness between Leads 14a and 14b and radial plane 24a as 0.3mm or less. 
However, there is a possibility that the yield may worsen, by property dispersion of the 
manufacture lot of the light transmission nature ingredient 1 8 to be used at this time. For this 
reason, even if the thickness between Leads 14a and 14b and radial plane 24a is thin, it is 
desirable to consider to use it, choosing the light transmission nature ingredient 18 which has a 
specific property which is said to Leada [ 14 ] and 14b bottom as a surroundings lump or a cone 
etc. Moreover, since it is required practically to set thickness on lead drawer section 28a to 
Leads 14a and 14b to about 0.4mm, in these cases, it becomes the thing in which the lobe 
projected rather than radial plane 24a in the perimeter section of radial plane 24a was formed 
from a viewpoint of the reinforcement at the time of bending or cutting Leads 14a and 14b as a 
result. 

[0034] Next, the third operation gestalt of this invention is explained with reference to a drawing. 
The C-C arrowed direction outline sectional view of the light emitting diode and drawing 3 (c) of 
the outline front view of the light emitting diode whose drawing 3 (a) is the third operation 
gestalt of this invention, and drawing 3 (b) are the D-D arrowed direction outline sectional views 
of the light emitting diode. In addition, in the third operation gestalt, the detailed explanation is 
omitted by giving the same sign to what has the same function as the thing of the first operation 
gestalt. 

[0035] The light emitting diode of the third operation gestalt is used for the application which 
irradiates light at a line, and is equipped with two or more light emitting devices 12, two or more 
leads 14a and 14b, two or more bonding wires 16, the light transmission nature ingredient 18, the 
concave cylindrical-surface-like reflector 23, a radial plane 25, and a lobe 27. In addition, in 
drawing 3 , the direction which intersects perpendicularly with a x axis in the flat surface at 
which a x axis includes the array direction of a light emitting device 12, and the y-axis includes 
the luminescence side of a light emitting device 12, and the z-axis are directions which intersect 
perpendicularly with a x axis and the y-axis. 

[0036] In drawin g 3 (c), two or more light emitting devices 12 turn a luminescence side to the 
bottom, and are arranged in the shape of a straight line at fixed spacing. Leads 14a and 14b are 
established every light emitting device 12. A light emitting device 12 is mounted on one lead 14a, 
and a light emitting device 12 and lead 14b of another side are electrically connected by the 
bonding wire 16. Moreover, the closure of the point and bonding wire 16 of a light emitting device 
12 and Leads 14a and 14b is carried out in one with the light transmission nature ingredient 18. 
[0037] On one field of the light transmission nature ingredient 18, the concave cylindrical- 
surface-like reflector 23 carries out mirror plane processing by plating metallurgy group vacuum 
evaporationo etc., and is formed at the luminescence side side of a light emitting device 12. 
Here, the medial axis of the concave cylindrical-surface-like reflector 23 is made parallel to the 
array direction (the direction of a x axis) of a light emitting device 12. Moreover, it emits from a 
light emitting device 12, and the cutting plane in the y-z flat surface of the concave cylindrical- 
surface-like reflector 23 is formed in the configuration which condenses to one point after the 
light reflected in the concave cylindrical-surface-like reflector 23 is refracted by the radial plane 
25. And to the focus of the direction near the concave cylindrical-surface-like reflector 23, the 
core of the luminescence side of a light emitting device 1 2 is arranged. 

[0038] A radial plane 25 forms the field of another side of the light transmission nature ingredient 
18 in a flat-surface configuration, and is prepared in the tooth-back side of a light emitting 
device 12. This radial plane 25 and the luminescence side of a light emitting device 12 are 
considered as abbreviation parallel. The lobe 27 of the shape of a rectangle projected and formed 
rather than the radial plane 25 is formed in the perimeter section of a radial plane 25. Like the 
light emitting diode of the first operation gestalt, this light emitting diode is the Shimokane mold 
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about the concave cylindrical-surface-like reflector 23, and is produced by the transfer mold 
method which forms a radial plane 25 with upper metal mold. 

[0039] If power is supplied to two or more light emitting devices 12, a light emitting device 12 
emits light, it will be reflected by the concave cylindrical-surface-like reflector 23 and the light 
which a light emitting device 12 emits will be emitted outside from a radial plane 25. Since it is 
formed in the configuration which condenses to one point after the light in which the cutting 
plane of the concave cylindrical-surface-like reflector 23 by the y-z flat surface was emitted 
from the light emitting device 12, and was reflected especially in the concave cylindrical- 
surfaceHike reflector 23 is refracted by the radial plane 25, the light which passed the radial 
plane 25 is condensed to a predetermined field. 

[0040] The lobe projected and formed in the perimeter section of a radial plane rather than the 
radial plane in the light emitting diode of the third operation gestalt is prepared. A concave 
cylindrical-surface-like reflector with the Shimokane mold Since the configuration of upper metal 
mold can be reproduced correctly and improvement in the shaping precision of a radial plane can 
be aimed at like the thing of the above-mentioned first operation gestalt by having produced by 
the transfer mold method which forms a radial plane with upper metal mold There is not only no 
fine sight top problem, but it can make the radiation property in a radial plane into the thing as a 
design. For example, an exposure consistency can be made high, without condensing nature 
becoming weaker. Moreover, it can prevent regularity worsening by duplication of the optical path 
by the depression produced by the residual air space of a radial plane. Therefore, the demand 
about an exposure property is severe, for example, suitable for the light emitting diode of the 
third operation gestalt for using as the light source for image reading by the linear sensor. 
[0041] In addition, this invention is not limited to each above-mentioned operation gestalt, and 
various deformation is possible for it within the limits of the summary. Although the above- 
mentioned first operation gestalt explained the case where a lobe was annularly formed over the 
whole perimeter of a radial plane, it is not necessary to necessarily form a lobe in the whole 
perimeter of a radial plane for example, and you may make it prepare two or more lobes in the 
perimeter section of a radial plane intermittently. Similarly, in the third operation gestalt, it is not 
necessary to necessarily form a lobe in the whole perimeter of a radial plane. 
[0042] moreover, the light which a light emitting device emits when emitting the light which a 
light emitting device emits as an parallel light with each above-mentioned operation gestalt — 
one point — or although the case where a line was made to condense was explained, a concave 
surface-like reflector is formed in an abbreviation ellipsoid-of-revolution configuration, and you 
may make it arrange a light emitting device to the focus of one of these in the first operation 
gestalt for example Thereby, the light which passed the radial plane can be condensed to a fixed 
field. Moreover, you may make it emit parallel light in the third operation gestalt by forming the 
cutting plane of the concave cylindrical-surface-like reflector by the y-z flat surface in an 
abbreviation parabola configuration. What is necessary is generally, just to design the 
configuration of an optical surface according to the application of light emitting diode, so that the 
light of a predetermined radiation property, for example, the light which condensed, parallel light, 
the diffused light, etc. can be emitted. However, the effect of whenever [ by the residual air 
space / radiation angle ] is less than abundance, for example, like the light source for a display, 
when a light-emission include angle is large, even if whenever [ radiation angle ] is different 
several times, it does not become a problem so much. Therefore, the light emitting diode of this 
invention fits the thing of the application as which high beam-of-light control is required 
especially, for example, the application which carries out luminous radiation to a distant place as 
an parallel light, and the thing of an application which makes one point or a line condense light. 
[0043] Moreover, although creation of metal mold is easy for the optical surface of a flat-surface 
configuration, since the problem of a residual air space is remarkable when upper metal mold is 
what forms a flat surface, it is effective especially if thjs invention is applied to the light emitting 
diode which makes a radial plane a flat-surface configuration. If the distance of the front face by 
the side of the radial plane of a lead and a radial plane is especially set to about 1.0mm or more, 
not only the problem of beam-of-light control but the problem on a fine sight will become 
remarkable. Therefore, it is effective to apply this invention in such a case. Moreover, although 
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the effect of the shaping precision on a radial plane decreases even if an air space remains in 
the part of the upper metal mold corresponding to a radial plane since there are so few amounts 
of the air which remains in an upper metal mold top face that this distance is small, as for the 
distance of the front face by the side of the radial plane of a lead, and a radial plane, it is 
desirable to be referred to as 0.3mm or more on account of mass production. 
[0044] Furthermore, although each above-mentioned operation gestalt explained the case where 
light emitting diode was produced by the transfer mold method, you may make it produce by the 
multi-plunger mold method which uses two or more plungers, for example. 
[0045] 

[Effect of the Invention] As explained above, according to this invention, the lobe projected and 
formed in the perimeter section of a radial plane rather than the radial plane is prepared. A 
concave surface-like reflector with the Shimokane mold In case it produces by this mold method 
by having produced by the mold method which forms a radial plane with upper metal mold, the 
residual air on the top face of upper metal mold Since it collects on the part of the upper metal 
mold corresponding to a lobe, an air space cannot remain into the part of the upper metal mold 
corresponding to a radial plane, therefore improvement in the shaping precision of a radial plane 
can be aimed at, and the light emitting diode which can make the radiation property in a radial 
plane the thing as a design can be offered. 

[0046] As explained above, according to this invention, the lobe projected and formed in the 
perimeter section of a radial plane rather than the radial plane is prepared. A concave 
cylindrical-surface-like reflector moreover, with the Shimokane mold In case it produces by this 
mold method by having produced by the mold method which forms a radial plane with upper 
metal mold, the residual air on the top face of upper metal mold Since it collects on the part of 
the upper metal mold corresponding to a lobe and an air space does not remain into the part of 
the upper metal mold corresponding to a radial plane Suitable light emitting diode to be able to 
aim at improvement in the shaping precision of a radial plane, and able to make the radiation 
property in a radial plane into the thing as a design, therefore use as the light source for for 
example, image reading can be offered. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline front view of the light emitting diode whose (a) is the first operation gestalt of this invention, and (b) are the 
direction outline sectional views of an A-A view of the light emitting diode. 

[ Drawin g 2] The outline front view of the light emitting diode whose (a) is the second operation gestalt of this invention, and (b) are the 
direction outline sectional views of a B-B view of the light emitting diode. 

[Draw ing 3] The direction outline sectional view of a C-C view of the light emitting diode and (c of the outline front view of the light 
emitting diode whose (a) is the third operation gestalt of this invention, and (b)) are the direction outline sectional views of a D-D view 
of the light emitting diode. 

[Drawing 4] (a) is the outline front view of the conventional light emitting diode, and (b) is the direction outline sectional view of an E-E 
view of the light emitting diode. 

[ Drawin g 5] It is the outline sectional view of the light emitting diode of the condensing type formed combining the light emitting diode 
and condensing lens of the first operation gestalt. 

[ Draw ing 6] It is the outline sectional view of the light emitting diode of the condensing type which is the modification of the light 
emitting diode of the first operation gestalt. 

[ Draw ing 7] It is drawing for explaining the method of a design of a concave surface-like reflector configuration in the light emitting diode 

of the first operation gestalt. 

[Description of Notations] 

12 Light Emitting Device 

14a, 14b Lead 

16 Bonding Wire 

1 8 Light Transmission Nature Ingredient 

22 22a Concave surface-like reflector 

23 Concave Cylindrical-Surface-like Reflector 
24, 24a, 25 Radial plane 

26 27 Lobe 

28 28a Lead drawer section 
31 Condensing Lens 
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t, «HBWk*©t>»t*** < ft 9 , ttfljHMttofflBft? 

*^^•5SggS/ii s /^$v^^i < ^^ ±^M±BI^5Sm 
<d*#'>£vmdt?, «cWBfc:>l?t/S-r5Ji^M(Og|55>l-^ 
ft*AS»oTt, *fe#tB«>^iffS'-©j^«tt^/«c<* 

[0 0 13] 

^T0BSr#fi8 01 (a) tt**W©» 
-Hlfi»iBt?*>4»*^2l— KOflWIEBB. H 1 
(b) ttoy&ftifj*- Kco A- A&m^ASEI&BrB 

T'fc 9 . 12i, y — K 1 4 a , 14bi> # 

yr-^y^y-rt 16^:, ftMmmt® l 8 i:, BOB^ 
SltB2 2i, St#tB2 4t, ?^m?fP2 6i:, y-K§l 

b^swb2 2a+&mjrm, xmRTiymmftyj 

30 d--K0383feBSr-&tfSPB^*J»t5itSaffiailH-C*>5. 
[0014] y-K 14a, Ub^ M*fl2l: 

Kl 4 a±^^vhS4x» *3tiR-7-l 2ty-Kl4 
b tliTXv^^ Vi/17^^1 6lt±9*«tWK:Satt*-h, 
tv^. 383t*?-l 2, y- Kl 4 a, 14bW 

Ttt. ^^kttlSflg, «x.tfffl*f*l. 5©SM^Jl«* 

y — K 1 4 a , 14b ©±«S:3taiatt»«- 1 8 
T'^il^lL, y-Kl4a, 1 4 bO«C*fE24ffilJ 

ro*BtS5c*tB2 4i:OP B 1BSSr/>!te< ttO. 3mmi 

[0 0 15] MBI£&ttB2 2tt, *3Sifltt*fl* 1 8<D 

cox-fctJ, 38#*T-l 2©f5*B^*tlSl-r5{WK:»j«* 
ixTv--5„ rrt-il ms^SltB 2 2 ^BSiHlte^ffi 
JK^IC^L. -t©^^i^3t^l 2W^7tB^ I t , '6 

50 «:Egi-5 0 ft, &%m=i-h \^xwm*mtos. s >\v& 



(4) 

5 

-?T-I4, HBttKMB 2 2£jEm\c\B}mi&MmB'&t L 

W^)t?fo5. :ofe*. ilSroiaffi^SW® 2 2 Wff^ 
[00 16] 3BtB©*3fegP£W^ibftS:3H-3 

2^ffl^/c*^ frfrz>$&m$m.%>}m 

,S£rf t-TSo tLT, ,6f ms<^rs;ft«§iP£# 
P t <Z>£,6ffi{g<£>,££ k , fc U f &a 0 z ttJcfijt 20 

[0017] jSM+ffi 2 4 Wt % 7feigil'f±#£f 1 8 ©flfcfr© 

2 (OKfffifiijro3tgigtt*tJ|sf i 8 (D&mK i&Mm 2 At 30 

KZa MS2 4«Igli^5mmffc5. r<D)5rfct*B 
2 4t«^l 2W^3tEi:filB&¥fT«tt-5c, 
[0018] 2 6 tt, JMtE 2 4 ©jBfflSBfclJttt 

T?tt, ^a»2 6Sr, $t*B2 4WJlli<£tfs:Sc ; bfcoT 
»MLTV^. Sfc, U — K 1 4 a , HbOft 
»S2 4ffl|0*Bi:JWWE2 4i:<D®td. I4lmm, 
!ir-Kl4a, 1 4 bO«tltB2 4ffliJco*Ei:^ai^2 
6CO$feffii:OSgitd2 fil. 2mmT-fo2>„ 
[00 19] y-K5l#UL«2 8tt, DflE«tRWE2 40 
2SOf^E2 4©^-fflS^ja{cK*tf)tifctro'C?fc?), 
y — Kl4a, 1 4 b £3l£tB-ffc#>rotc7>T-$>3 0 - 
ff>JJ- K5l#ttJU§B2 8 i: Ltd, y — Kl4a, 14 
bSrftWfc9WWfLfc9-fSie«)3S«S:#«:i,T, y- 
K 1 4 a , 14b <D±Tffim<DyffiT&mt& 1 8 SrilUa 
'i^fc-t-S. Mz.t£, y-Kl4a, i4b{z*ttZ> 
y-K3l#HiL«2 8©±T©rt#Sr-tix-P*L, *J0. 
4mm. 1^0. 5mm<h"f~5<, 

[00 20] «, J&ME 2 4 XtJ^ffiW 2614, V - K 
§|#WLS|5 2 8 J;«J t^fflLT^^^TV^o m 50 
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Rtt, ^ffiLT^/££*bfc;!fcltB2 4£.tf2S 

ffig|!2 6^}4J6JAtf^i(Cj;<9, *-Y%mfe 

[0 0 2 l] t*frZ1Hb?4it— KSrf^fii-Sttt, h 

7y^77-*-A'KSiiffi^b*l5. h7^777- 

Rj*®©*36^-<^— K*C*sv^Ttt, B0Itt5itffi2 2 
2 2©«S:T^!t, ®C#tB2 4W{HSr±^Stci-5 <> 

[0 0 2 2] Sf, U-K7U-A|;^f l 2Sr-v 

(4, flijxfi, i&SiT&Si^b-frBSry- K7 u 
-Aro±Bt-t-5fci6tc, T&®fcf±y — AS: 

# * m s- t r&mvm * nfcsm t a A-r 
mmtmi\rtrzm\z±.&MhTM£\z%m-rz>£ swat 

AtiiBoassatt, ±7Jt^ifx. »«co?i?aigi5 2 

±&8LbT&m.i>*b. ^.m&^m.'o m-To y- 

K71/-AWU Ii-Kl4a, 1 4 b SrDflB^K 
MB 2 2«lctff'9fttf?)r t\ZX<0, »*y-f*-K*. 

[0 0 2 3] f-7V777- /UK&SrfflV>5 

HDB«S*fE2 2, ttJ*E2 4£tt£.fc<j£#-e# 
S^tt -C* < , y — K 1 4 a , 14b Sr^» LT 

IHEttR*tE2 2XIWM+E2 4 £ LTcDTt^BSr^ 

%m=f- l 2as»-r53fett|MIBttS«B2 2|cj:9S*f$ 

n, *#tB2 4i.i9^a5t']S!!c*t^nSo ihe«k 

WE 2 2iSS«HHrtEac1SjB^K«**^ 

JtSt^-l 2W^)tBW c P^S:iaSLT^-5roT% ^WB 

2 4 Sriiii Lfc7tf4, z *4td*t LT t LT^gp 

mBttHftB 2 2 "eKM \^tz.'&\z$Y%$\z1fr.M-fZ> Z. 
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-Tar k&X'ZZ. 

[0 0 2 4] %-%mm(n>%%¥4 is— h'Xl*. WM 

■tz±.&m<DMftizffl-£z><nx\ i&ftmcMfc-fz>±& 

-So 

[0025] w, ±&m±.m(om&&i*&&tiimm 

ami 2fc3t^£©&e*|griiJ;<, £<blcfift 

is><. mto&g.<om^b<?>b-r?>ztfcX'%2>. la> 
zzbtfx-zzvx, ¥-rrftm&m<D%fty4*-h'b 

[0 0 2 6] ±G0g-|Ht8tt-?f±, ODBftS 

WB£B&0fe!&^Bffi^lc7fM Lfc»£-fcoir*TK§U L 

2 2a£, 1 2a»&«tf feftP3E:RK*rB2 2 

a -CR*t$ilfc3tiSJM*iB 2 4 - 

m-tZ>^bte<. mt947<D3k%?'<itr-Yb1rZZ. 
t^T-f^o ffl, Bfl®^SltB2 2 aWj&R 

^au-> 3 y^5. £1\ GOBttKlffi 

2 2aOti«» (ztt) Sr-g-tf^B (#J;ifc£z-x¥ 
B) lc*5V^C, *3t»* l-2a»fc*Ht&fttaffi:W^a*ifi 
2 2a T'KM^/cft^MB 2 4 XEtfr UT-jfelcA 
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7t1-5=te>(c, GflB^KWB2 2 a±ro1iicfi x 

7 &<£>;51S5£ z = a » + a, x + a 2 x' +••• +a, 
x' <7>BM& (a. , a, , ••• , a, ) ^5 

tf\ HDB^SltB2 2 a (0Jg«t,fc*5. 
[0 0 2 7] H5l^+ft3t^>f^©3B3t^ 
K*0 6fc^1^3te*>f tV)***^ at-- KirSrJt 

10 #jR-*4fctf«*$*u *©JSW^#£v MS 

Sfttlgu-vXT'tt, ^**fBt*SW^Xiftffi 

tf, 0 5 ^ ynwtyj *- Ktiiayf 

yti/yxaiolisis, 16)OTtl3t^-i , 7 , ro 
Sgfty-f K-C»4»*tffi 2 4 ) KAlt-rSftcOAtt^ 
ftis«3 0° «_h<t^^ <t. #BSW^At < 9 . * 

vf-uv-xt^a^-a-^-frfc 0 5(c^-fii;)fe^ yro 
SgfUf, 0ftW2 4^Sj¥«J5ferot1-5 0 ) n, 

KWB2 2 a -eSI**Jxfc***St*tffi2 4fSSf L-fc^ 

KT**±, »*«fc<fia*t-C#5*tSv^^iE«fi (ft 
ltB2 4£TS2fltc$iJ3t>tf>t-r5„ ) fi, DflB^SWB 
2 2a©H^gIi:' , i5„ -t^t>h. B6»^rA* 

30 ft?**— KJdlt^T, »*J:<RB#fC#5affi©«5jS 

$mzm\/2 b-rzzb&x-ziox. 
tis&*m\/2bX'%z>. 

[0 0 2 8] i^lC, *^0^cD^-^]5S^ffi(Col,>TilB 
£#<8LTlftBJ-r5 0 0 2 (a) f4**WW*-||lfiJg 

«-e*>s**^ah-K©«8ejEa5H, 02 (b) «-t 

40 [0 0 2 9] i2 Iw^-f-^Jt^ ^— KJ4, ^3tm^ 1 
2i, U — Kl4a, 14bh ^yf-fV^^tl 
6 t , 3te3SSte*m I8i, GflB^KItB 2 2 i: , ^B 
«tt©M!2 4at 1 'J — K9l£tiJUfl$2 8a 

HJfe^<DtW^S*5Afi, y~K5ltWU«p2 8 a 
© y - K±IM©rtff JC» UTSMtBS 2 4a <DUft<D V - 
K±{B0ro^iJ¥4rSE<i-5- ^(cioT, ;5ifcltB2 4a£ 
y- K5lttbLgP2 8a±») tDfl^-Br-C^LTVS^ 
-C*>5. y-K5ltttlLgI52 8 a^MS2 

50 4 ai9t>^a**T»j«LTiB»). r©y-K3ltW 
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lsi$2 8 a %-wimm<om\m2 6 ©aw* &tz 

■to ft, :©M^*-Kit 

[0030] *»*»5*3t^-r a-- Kit, fa-nmsmn 
bntmmc* wm&Kttfc2 2£t&mt% sdts2 

%-nMnm<D%ftys( h'x*i>. &wb 
(ommmztkftiffi x 9 LxjfM&titz y - ksi * 

ttB£±&SJT*flM1-5 h7^77-*-;wKiSfe|:J: 
oTf£»Lfc;:i:fc,fc9, ±f£jg-||®£f§<£> toils] 

Stf> fa± £ 12 5 d i # T' £ 5 W "C\ ££±HSft* 4 i > fc* 
y - K5I # tti LSI5 «t 9 t D0**T»j*f 5 £ k K J: 9 . 

[003 1] *fc, y-K5ltffiUS©to*«r, y-K 
- KSI £W L«© y - K±H©«»C» LT£fcttE©gE 

S587ty-f^— K£f Hie, Sg-JM 

J^ffiT-tt, Jk*tE*ry-K5l#aL«J:9t>0!l*-tt-C« 
fiKI-^^tlcit), ^B^ftjSTPOl&TfcB&tfy- 
K©±B «t cosggt SrJB-SQfi^li© t> <D X 9 hM < -f 5 
£i**-e#5©T?, 1&m9L<»fo±.*mz>Z\k&Xi*Z ) k 

y - h'*mLxf>m\zticmi-?>tci,-fX'tt:< , ftiiiitt** 

^T'^S. LfcaSoT, Hfe—MMlfc1&<D$£yt& 4 K 

3\ KSrSfcEtw&KliSiL 

[00 3 2] |5-|tlfc#*©»*y*r KlCio^ 
Tt, *W»*¥iE?W*K:»j*U JLo, GflB#c5t#tB 

*s*M*B-caWbfca, -*fc*3fr*"5J»RK»ril L"C 
fc«fcv\ r*Uc«fc9, m7fe^-<7'o^3fc^-r^— Kirf 

E^R#+E;£T-©7t^SB3th, lt*hf5IHIB«tKi*B*» 
C)*3tjS4-C©*^iaih, (h, /h, ) H«t9»S 
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4 Or- KSr***-^*: LfcfcflJUJfc^T, Dfl 
^oT, ?&ZMW&%<r>$k%$ 4 ~7<F>W)t#4 Or— K 

x\ fg-m&Mmnmftfij zf<r>myty<< k cm 6 

10 V53»*^4>5. 

[0 0 3 3] fS5 v ±ffi©*-**J&1»fc43^T, 

tf, y-Kl4a, 14biy-K5lt(liL«2 8ai: 
(OF^CO^^^rO. 4mm v H-Kl4a, 1 4 b kWtfti 
I2 4atff)F B 1Of^0. 3mmiLttiV\ * 
tz. y-Kl4a, 1 4 biSc*tB24 a t05|B]«>** 
5:0. 3mm«TiLT{)J:v\ JfiU roirttt, ffi 

J: 9, *S9*«)B<*5*i-tix*s*)S. ^<Dtztb, y- 
Kl4a, 1 4 b £4MtE2 4 a t T 
20 ty-KUa, 1 4 b <D±fti]|C(p] 9 t 

<t o &T£<n>®>&$:^-fz>%mmmm 1 8 *ma,x- 
ttffli-s«?offia:s:fT5©^a*bi^. y-Ki 

4a, 14b fcfttffc 9 «0»f Lfc 9 1"5 J5M>»0f©«j6 
75^, y — Kl4a, 1 4 bK*Ji-3y-K§l#ttSLSl5 
2 8 a ©±©rt*S:0". 4 mmtSttS r t *S||ffl± 
jSJS-C*>5*»e>, mibro^lCfi, iBSWldtfeWB 2 
4 a W«HSS^«ltffi 2 4 a 9 tUtti LfcfgaSBSrJK 

[0 0 3 4] iklc« *3SWW^HHJ6^«||cov^iaB 
30 S:#fiBUTttM-fS. 13 (a) tt^^O^HUJSJg 
«-e*)5*3t^-f*-K©«l&jEBH» 03 (b) tt-t 
0»*^-f*— K©C-Cfc«#l6]*»&»rEei, H3 

( c ) ittomytyj k©d -d^h^-^mb&wb 

[0035] %^Wtsim<r>i%ybir<<*-- Kte, iSMftt 
*5rfiS# : f-r2>^{-ffl^fjix2)'fc.coT-fc9, 1glS<0%)t 
^12i, ffi^CO y-K 14a, 14bi, ^»©# 

40 yf^y^^^ti 6i, «auatt«lsH 8 t, DDttB 
ttSWB 2 3 t , StWB 2 5 i: . ^ttJSP 27t ^{fx 

|6)s y$ft«^3t^l 2W^7tBSr^tf¥Elc*5V>Tx 
[0 0 3 6] mk<D%%Ml- 12tt, HI 3 ( c ) C*5^ 

t . jBjts * Tffliji^ ft vx-izmMX'&mmzmii a n 
So y — k 1 4 a , i4btt ^%m^- 1 2 fttCgW 

>iXTl^5. *3t*^- 1 2 H-750 y — K 1 4 a ±|C? 
50 !7>h£*V ^3t*^l 2 tte^wy-Kl 4 b k\*# 
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*3tiB-7-l 2, y-Kl4a, 14b©«« 

[0037] HSE^sit© 2 3 yemi&mm 1 8 

* 1 2 OXffljm (xtfcfrpj) t¥tf i Lt^5. * 
3t*^-l 2*»P>38L, Dfltta5*tR*fffi 2 3 T'Stt £ftfc 

W&£fB2 5-eJBJffLfcll, -jSfc**-*-3»ttic# 

[0 0 3 8] M&m 2 5 tt, 3KgiSttW 1 8 (DfajjO) 

SnK.&ttbtlWZ. Z(DHk%t&2 5 i»3t*^ 1 2 
0>8%B6&ttB I HT&-r&. £fcMB2 5 oJIffig&Uifi, 
ttltB 2 5 «fc 9 fcS^tB LT »J«S*Lfcft*^*t«>^a» 
2 7trR»tTt^*. a>a»S5S3t^-f*— Ktt, SB— Hit 20 
JBffiro»#*V a— K t isj&tc, CflttBttSltB 2 3 £ 
TilT, SfcJftB 2 5 &±&MvBtfL-tZ> h?^7 7 

[0 0 3 9] «»«)*}t*-T- 1 2 {cm^jriSttjj&^tt-S 
»3fe*?-l 2#*3tU 38*31^1 2&%1r5>%\* 
0flSB^SltB2 3ldJ;oTSW^ix, J&WE2 5 

MS 2 3ro«JWfB^. 38**^-1 2a»€>»*fe*l|HIftffi 

fft. -££4^r*J!^l3gjft£ivCV*5C!>-C, «atffi 30 
2 5 £rilffi Lyt3tttBf^««^*3t*il*. 
[0 04 0] %E.nffifm<r>%%?'<*- KTf*, J5ft#=f 

<t^"e#5©T\ JMLtBWaJftw*r»fC4<» &&E 
So mtf, -i3ttt*»*8ri4<, JHat««&Si^ 40 

<Dm%yj*- hit. BMrt*ttfcBB-i-S»**llUV\ 
[0 04 1] «, **Wtt±E©#SUfe»!Bi::|8!££*i 
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1-S&gttfc<* 04x.ff. ^BW^fflSBJc^flfjlcHg 

[0042] *fc, ±.m<D^-mmmmvix %%m*& 

*— 2li6JffliK:*j^-c\ DflB^SWB^ 
B&leItetSRB^(w^L, ^o-*ro*.,6(c383fc3i^ 

' 3SH3£8»I2J8K*5^T, y- z¥E»;:.fc5l^eB:|fcKft 
Bro^B&l»&&&gs^K^^ 

[0 0 4 3] £fc % ¥B^tt©*^ffitt&a!«>^«S2S 

y- Kro^ttB«iJ<DSBt«C*fB<tcDgg 
ft<. !6«±©l!B!tJBft45. LfciSot, w<D«t 

i«o-ct), mttfc<Dfflmg.~-<D&®ft>}?t£< fts 

[0 0 4 4] HtC, ±l5ro#HJSJgfli-C-tt, JHtyW* 

-7 y v -y * -/u Kft-ef^Ki- 5 J; o (C L T t * V \ 
[0 0 4 5] 

[«Woa*l «±WWUfcJ:5»c**WtJ;ixff, * 
Srifctt, MB^KWB^T^T', SdtBSr±^ST^ 

fig-r 5 1 — /\s vmc ioTiwucrtia'), 

^-A'KjSfe-ef^K-tSRK, ±^S±BW«SS^fi, 
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[0 0 4 6] £fc, JWitft^LfcJ; ^ic^PJ^iix 
&m.X'l&f$.1r 5 ^e- >v Kffifc i o -cftffi L tz z t Id <fc 

ot, f!lx.lfiii^BE^i3fflW7fe^t LX^^<D{cB 

ism (a) n*%w<nm-nmmMT'hz>%fty<< 

t-KnWIffii, (b) tt^O^^-r^— KcDA 

[12] (a) mmMnx- 4 

*— KOftERKEEB, (b) tt-troSS*^;*— FOB 

[0 3] (a) »4**WO» = IUS«*-eife5*3fe^ 
tf— • F©«IMEEB, (b) tt-t0383t^d--F©C* 
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* - C &&&GiftW»rBBI, ( c ) li-^cD^ity^ Or— Y 
©D-D *W^|^«l»»ffiH-C*) 5. 
[134] (a) tt«*©JMt^*- F<7>8W&jEEB, 
(b) tt*©*jfe^*-K<OE-E^fi*iRiaWHWei 
B 

[0 5] K t = yfy f i/ 

^X t Sri(a*-&*>*TJgj* * iifc** * w 4 
*- F©«WS»rE0-e$)-5. 

[B 6 ] js-mtogtR©**^ h'oy&mmx-hz 
io mt94-?<r>ft%?-<{-*-y<r>wmwmx-%>z> a 

[07] JB-SttfeJKtloiSjfc^Wal— Ft*sv^TIHffi«t 

[??F#ro|ft^] 
1 2 

14a, 14b U — K 
16 #yf^y/!7'ft 

1 8 jtaattws 

2 2, 2 2 a ElBtt&WB 
2 3 DflffiE^SItE 

20 24, 2 4a, 25 IfaMM 

2 6, 2 7 ^gmgP 

2 8, 2 8 a y-F3l#ttJL» 

3 1 ^yfyfi/yX 



[03] 
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27 • 
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